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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a high- 
quality semiconductor device by reducing the 
occurrence of failures, such as cracks, chipping of a 
semiconductor chip, and at the same time, to suppress 
deterioration of the manufacturing yield of the 
semiconductor device. 

SOLUTION: A peeling mechanism which peels an 
adhesive tape 24 stuck to a single semiconductor wafer 
1 fixes the wafer 1 through adsorption by means of a 
porous material 2 separated into at least two adsorption 
region 2-1 to 2-7 in the peeling direction of the tape 24. 
Since the semiconductor wafer 1 can be fixed effectively 
by adsorption according to the peeling position of the 
tape 24, cracks or chipping of the semiconductor chip 
which occurs at peeling of the tape 24 can be prevented. 
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TK*^bXiStt$n&m2 CD©§|jgg§X, WfE¥«#: 

v^-;\*®im-?z>tz®<D'm2<D^mm.£, mtz-mi 

»©§ISM^ c k^^^->x.-AW!R*i^iBig 2 ©© 

^w.\z&%*mfcV3L-;\(Dmm£$:m\®LV&mzv) 
vmxzmt&mmtzmmi^* Miami ©®§iggfcj; 

10 0^1CD©§ligSSXWfB¥^#:^x-/N^®^FUfc^ 
X, ffJlBfiJS8m{C«t0iteSt?fe7 : --^(D«g|5?&?|l.iTiiJ@fl 
U WfB^x-A©»gB9^^r^K*XUTiaf^05ite 

=t 0©§IIIg&£lj!J0ft*.,i wtaig2 ro©§I^BW^fB® 
«X'J T^^-r^.^2 ob©5IM8§TtfIfB^ft:-i7x- 

[0 0 1 6] Sfc, C©58M©tt*ttf-yo|iJi*ft 

—y*mmtz>mmi5mx'$> x. ste^tt^-^^tg* 

Si^tsigt, flnfaite*tt^-y(D^ffli$:fijafijiix 
9i^T«itt-r*xat, Mfa->x-AK«Fgi5©p^-r * 
®*x u Tm.m<Dvm&T— zf(D-%itfmmtsnfzt # 

30 WESl<DK§|^i:^ c j;S^2CD!R§I^S&X*rlB 
[0 0 17] C©^|qcD^#:^.v^ , cDtf^^T->^ 

e«. ®M-<b$nfc^#:>i7x-AfcSJ&$nfc*!;*tt 

7 — y©S9P5S^|6jC?*bX, ^7^< £fe 2-0(7D®*xU 

40 x-A*K*Hs-rs«j#^- znviz, mm&mwiT- 

•7<DMW&5\^xmm-?Zfcib<DMmjK£.. WrtB^x- 
AK«»©ft*«Z)!ft»XiJ7'fc**«UTl9:it6nfcaSl 

KO^mmt. WE!7x-A!8fa«5#*©!RfiiJ. 
T{C*fJSUXISlt^tlfcm2 ©®§liSg§X, fJlB^'f*: 
f x-ASR#-r*fci6©JB2©R3ISll4:, MIBft 1 
© © 51 g« IC «t -5 -j7 x - A© £ WIB^ 2 CD © 

50 y^7y^r*R»3Wy hiSJUtu, wiBjgiog 



(7) 
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S©lWE!ft5£X'J 7K*tJ6T*iS2©!R3lft!&-CfflE¥ 

[0 0 18] SEfC, cw^Hj©^^SM«S!ja^e 

©®#x U 7 K#8i3 n^:^?LM«A-> 6 ft* x— A© 

¥##2x-AS»»B3tT*«»7 ! --:?Ol'fc. MEtt 
SFttT— y©JagB*§K>T*"Jf8|-r*fc«6WfijBltmi:. fll 
E9x-A!R3|tW©»*0!R»XU7K:-»«bTK!»t6 

nfctg i ©ksimsst, WE^wfr^x-ASfRJU-r* 

fc«>«)||Sl©Bft9IS«£. JWB9x-A»»«©**© 

«SX"J7lCttj£UT&ttSftfcai2©«5l*18&-r. iffl 

E***'>x-A*»*-r*fc«>©JB2 

jffiESfl 1 ©©3l3£««C t fc.5¥£#'7 x-AOflttt&tte 

»2©»9l««JC«t**W#f x-A©*#t*®9l« 

m 1 ©SS^ISSSlCcfc 0 SB 1 C0K?l^gSTflaE¥#^^x 
-A*K»bfe««-C. WEiWBimKJ: Ott*tt?— 7" 
ro»«£9llrvr*J*U IWEf x-A»»«©BI«-r* 
U 7ffi#<0tt»tt7 l -7©-«J&**I*S life £ * 
(c, B«E«J^SeJC«fcO!E?liSKSr«]0^^., AMBft2 

TS5E^*fls:9x-ASr©3gb. ME****?-:/©*! 

K* LT tf y i7 7 y !7*T *¥*$ft^y ZfO> * 7 y 7" 

[0019] jgKiSfc. crosswro^Wff^y^iOKv/ 
^ 7 ? y^ffi tt . <a «-<b s n& ^mw o x - a \z mm s 

nfcttJtttf- ■7 p «r*J«L/fc«. «*©#«#?>;/:/£ 

-^»c«**nfc. fflH-{b$nfc¥aM*^x-A*, «s 

LTSStt Sftft-JB 1 ©®3liSSS"rK§ILT@STSXfl 
1t£%lZ, mE«»-XU7K:»«"r*»2 0!!ftgiiBIST 

[0 0 2 0] r©3BW«)*W#««©«a*ftJ4. 



12 

LT, <J>ft < t h 2 -3 (DVkmx. ij 7 K*HB $ tifc* 
?LK#*> 6 ft 5 "7 x - A A -5 ffi£?7- - 7MZ 

1BI. fflE«*x.iJ7fC#£l,TKtt&nifcSSl0>® 
§li^SSTK5ILTK*@^-r^XiSi:, «H5«S«ttT— 

iE«©*i»tt7— -lo—UifiMm-zmz t * ic, mee 
7fc^rsm2 <DtRgiiggs«jogi^.xmE#^ 

*7x-A£ftltt5l8i. ^Ett«145r-^© 

lcK*nl^-y hS^l^-Hrailt, H5E1H* ©¥3H* 
5 L -y7 p S:fltfE©*a U-y hT©#LTtf^^7^7'-r-5 

[0 0 2 1] ±E©±-5«t«j«jftiftc*ffi»c:J:ntf. <@ 

K-y £ 7 y y«»Kl«i;)S:*3li«:»5IA 

J: o T» »C Hfl t ft , teSttT— 7© tiJ@(IB#^ tf v 

2 7v zfmz&nz>*mw?- <> t'© z ? ? z v > 

[0 0 2 2] 

iy.Tv z\v>%wv>nmv>wm\z-D 
30 n. z.v>mn<nw,\<nmm<ni&m\zfc%i&m'&T--J<r> 

^mm<Dmmmmz-D^xmm-r^tzii><D'bcox'. y< 
©*isttfi6*s%"r»«Ei. 12 tt*j**#ia^t:y i7 7 

WTSfc»©EI> 0 3tt'J'x-AK3BFgpt(@Jt'ft3'nfc 
¥^#:^x— A©SHStCOl/iTiKW-r-£>fc4e)©Ei. E14 
40 «XEy-i-^>^-fc*3^^*s»ttT— ^©fUJBiaitflK: 

E ^ tc *3 £ <y 7*© tf -y i7 7 -y 

ffilZ-O^xnW-rZtztbCDm, 08«tf y&TyZflsft 

¥m&^v7<nmmi:miz-D\,*xi$iw-r2>fzist><Dmm 

[0 0 2 3] 0ii:^T^#>y-(t ^te*^47 : ~7 , 

&mm-tziztt><Dmmmffi, ^mtt^y 7$t:^77 

so 7nf7 7777"M, ¥v?7v7l.fz¥mfrzFv 



(8) 
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EMUflMmi. &&^--?)i3. tv*/74, fimsm 

2 1. mW)7U- h 2 2&tf!R3|gg2 0 S«/j£3 
nTHS. ±Eey^7y^i«l4. ±E«J*r— 

3. ±ETV**9 4. K»=iUy hi OR^±838ft3l 
gffl 2 0 6 WIS 3 n, tMKttMft t \L v t> T v -?®ffi 
tt?±g§f$f-y;P3, ±ETV**9 4;R0C±E* 

[0 0 2 4] ±efiM*7— 7^3(1. ttSHir— ^oopj 

■fe 7 5 y £ 7 ^. v'fiffijj* £ fc -5 "7 i - A K 

»SB2£fliAT^5. *H«5©^fi|-t?«. 112 (a) , 
(b) (C^-r«fco(C, ^x-A©#gB2^7t5©KSx 
, J72-l~2-7 5:fiiT^| lt #^©K«X>JT2 

- i~2 - 7©T»i:tt. *£e**«arra&«>©» 
gg?L2 3-1-2 3-7ii«S&^nTH5. c©^i- 

A«#«2fc:tt, ^?m*^7l, e)t{banfc¥^ 

3 (a) . (b) izTH-r&oiz. mm* $uztti,T&¥ 
m&7y7i<Dm.tim3z-Tz&o\zmm-?tut. 

t v zfnuv&^mw?- v rf i v>®.m.mmv®w!, \zu 

*• H3 (a) , (c) KSTJ:3fc. mmjjfoizliL 

«. #i»ttx-:/2 4©fiJ^t^^5 1 - V 7'l con-^- 

*«*ir<5*>»4, ^^yyiWJ-TX^S^, ft* 

[0 0 2 5] ±E«»y— ^314. *|#^i-A4 
XY^ftK&I&atirSCttcJ;*). »3l8«2 0-hK« 

IBTV*^74«. ±gB*»^y^l<35^ffl*q&x^ 
-f5fc46<Dt><DT&-5. -tER§l««2 Ott, _hEfii# 
x-^JI/SOTWctSgaftT&O. ^x-A©^Fgg2 
Cft*08fl'J72- 1 ~2 - 7 fcmUTfg^en 

fc*tt<tt>2 3fttt©*a (®§i) Etft-ttt-tftK** 

«t5 2 0ffll^ (jftSI) #>7\ ±E*a»E«SSJD 

c:(0«)SI#«iMfli-r«iM«ss««#L 

[0 0 2 6 ] ±E*W#5 t yyi*iJ-K7U- 

A±K»aiT*i*2S*#ltt, #>t^ >:7*y-;P8. R 

t^^'^MO. ^g^jEXx-v 5 1 1 . .Rtfzf^T^ 

fttttr-^2 4fr*>mm2ntz¥m&^yzfi 

UX±EffilMEIE*y—$?l l±tC»a|-r*. i©fit 
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[oo2 7]^(c, «j-h*7u-A*iRai-r*«is«« 

»±. 'J-K7I/-A*««5. U-H7W-AaSiiSS 
6. ^h««8f7, 2fctf"J-K7U-AJKtt«9 
SUWteftTH*. ±fE U — K7 k- Att»» 5 \Z 
tt. ^-T aHV^-C >^M<75'J— h*;7 U-AT^iR^anT 
U - K 7 U-A* U - h* 7 U--Ajftj£gE@ 6 KJH 
*26pWr«t5t<c-DT^*. ±IB^-XH«M17 

4 >^*<H7Lfc'J — h*7 l^— A^JR^rS. 
[0 0 2 8] ±E<7)<J:'5&#ij5fc<75 : ^f ^>^— 

bfc2x-A£fflH-ftLTttft©^i»fl:^y 7" 1 ZMtfL 
U dtl6¥iftf 77l^»ttf-72 4t8f 
l/ftfcfl)S. ±E«»5 i -yj|/3fcS3|f-r*. 
*T»*©HTUfc«>x-/MC3ll^»i«af« 
20 **&jf.f ^>jf?<f > (*fcll9 s j7"»ll?'f» »c» 

2 4*W0tt»tfc«. -7 x— ;\CDSBt^ft< ifeJtE 

*. ±E««tt— ^;P3teft»-rs. act, K?lgi2 
om*? 7 7l «attt«fc»»HJ£U MK/R2 1 
i*Sli7*U- h 2 2 *ffllr»X±E*S#ttT— ^SMW-r 

^12 OfCiSA'^i-AtfKSIboO (*iflcf 7 ^ 

-T«^KM:ftifO . ^l^y^iftsfa U>y h l o 
T©*L-Tlf y i^Ty T'LTiEfirM^IEX^-v 5 ! 1 

-A_hlC#iS-f 5. 
"0 [0 0 2 9]±Eliy?77 7"©«7a. ^(Cf-y^T 

[0 0 3 0]-*, ±E'J-K7 1/-A«e«S(l, 'J 
- h* 7 U A£ U — h* 7 U- AiSM^g 6 fClli^iH 0 fcB 
b. 'J — h* 7 U-AMj*^B 6 U-K7U 
-A<D^y HOfctt. ±E^-7. hM§B7^e$t 
tt^hWSn*. *l/T. ±EtH>5 :; ^>^'\ 

v y 8 T»aanfc*##y y t* i ±e u-K7u 
-A©^y h*gf±fcv^> h cy-r^>7 i i' an 

50 S. ^#>^^ >y^MTL7c'J-h7U- Att. U 
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[0 0 3 1] ^IC. ±JfiUfc<fc5fty-f ^>y-fC*tt 

7©*]««« £ y 7© 1 <y * 7 
7ti#fMtf I:: cti 6 ^fc^Ht^ffiRt^bf y £ y y -f 

[0032] sr. ¥W*x : ?-m&mz'tom&7~'-7 2 

&mmis (STEPl) . 
3l,Z±y hT-5 (STEP 2) . «J#t~ 7JU3(Cte. 10 
l3 4C*-r t t'5lc:2^M<D*^Sei : 2 5 - 1, 2 5- 
2 . SB'S ©9)&# 2 6- 1-2 6- 7, 2 O0A'+ 
a-A#>^2 7-l, 2 7 - 2 #Rtt&ftT* 0 , - 
ft"b£ffl^Xtt*t$^— 72 4Wti]BS^fTt)tl-5c £ 
-T, S!§ 1 ©^©Jt^gB 1 !^ 5- 1 i!l©;^a-A 
#>72 7 - 1 SfflHTtttfttr-^ 4tC$«£nfc 
^^i-AS^'+i-AiRllbTttlgl (ST 
EP3) , C«5ttttT?ttttt^-^2 4®|ffll«ilttT 
•5. »J»HCl8RbT«, ttSfl-X— 72 4©— saffl'jstijai 

-r-St§S!)7U— b 2 2 Sr-fe-y h-L, £©*iiyj7l'— h 2 
2Tifftf-y2 4©-k®£#P;LX*i!i»tt7 i -72 4 
«»m2 l"Ctt*ttx-7 r 2 4©— satH 
^^EP^lS)(C0. lmm~5 0mm/sec«)ia, =fc 
9J?3;Kte0. lmm~10mm/sec©agt?l 
< (STEP4) . £©B3. S8Bfi/R2 1 £5K&fttC& 
P*ttttTt>A^U S«f£/ft2 1 tffityZfU- h 2 2 * 

— *05a*T»»a*t:*i(«i>Tt>Air». ancm 

2 IT— tiKj7l — b2 2T*6«Ftt 

4©±ffi£ffl*-31ljff : £iii9>tbX : bfi ; ^. 30 
IT, ^i-/\®afSB2<75Ptg-r^!R^XiJT2 - 1~ 
2 - 7 ifi^Witeattx-7'2 4«-^flJfi8Snfct^ 
(C. S}&#2 6- 1~2 6-7tC<fc9fg2&Sc©Ji(£ia 
<g= 2 5-2fC«]9J&*.ffS2©A*3fi-A#>72 7-2 
tffl HTUiS ft tRf X "J 7©**#? v ^ 1 £®« 
UT@/Tr& (STEP 5) .04 TB, iS^Kfl 
U72-l£««X'J7 2-2©*fftt«ST»*. « 

[0 0 3 3] UTFIliJfllK. 1&mftT--72 4 ©iijgfttc L 
ft*^T8i# 26-2~26-7 0 &ATff 40 

<. fLT, tt*tt7 l -72 4#3fc£K*J*3ftifctttt 
Ttt. &*f#fy^l teft!i«tt^-72 4^f,-5i- 
AK»ffl5 2K|E9Sn. S2ffl;^a-i>*>y2 7- 

2 fcJ:?>J|S2 *iE©J*2Etf 2 5-2 *^UT**»# 

^■y^R»anTHJEan« (step 6) . 

[0 0 3 4] &*3, ±.$&ffiW7U- h22(l 05 
(a) t,ZK-?&OlZft(QlZT-)\,tftt^T^Z> ! b<D J pm 
5 (b) fc*-t±3fcjfc*#ttaftt>©*ffl^ac£jj* 
X#3. 5fevH9S©J§MKte> tttttf-72 4ffl)|^Si 
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[0 0 3 5] ¥WflE^yyi©ffiB«aZSL^fta 
«tH£fT-3&« (STEP 7) , JifB^x— y\Sfc«gfl2 

A**n.-A#>72 7-1 Qm2$te<aJl&£*2 

5-2Tr©*anT@^$nT*o. ~©4#six©;*n 
Uvhl ozm^x®imti<D?>--wy?Tyy-r2> (S 

TEP8) . fbT, \Zy*?7v-f1fimi LTKflU 
7©%^£&£XjtA,f£B#i(X, ^&#£^0M*.TSil 
l&8c©X£SB1f 2 5 - 1 (CtfJO&X. SBlOA'^i- 
A#>72 7-1 £ffl</>Xfcf^7<;/7£n£:©«X'J 
7£!K3|-r£ (STEP 9-1) „ H 6 TW: tf -v ^ 7 v 
^56flU7 2 - 1 ix««*S7U K1XU72- 

[0 0 3 6] cniCcfcoX, ^Iftfy^lSKy^T 
oT, ^2<D/N*^i — A#>72 7 -2©®3l*i7WgT 

-f -5© £ Kb" ikf fete, Sttssnfc^a:— A©»g& 
2 izB.^^nx^^^yzf^m&izu^u^o^- 

[0 0 3 7] tf-v^7^y^jifTL.XfRSX'J7 
rtO^iH^y 7£ h! >y i7 7 y 7LfcNF,&X, El 7 fc* 
tiiCSllWfiHtTiiSfflhl/TfeA^ (STE 
P9-2) . SI7X«tr>yi77>y7'^©*X'JT2-4 
*Xit*-, ®*X'J 72-1-2-3 tC«-Jt£:-rS^# 
2 6-1-2 6-3A5KCtttMSLTl/^. 

[0 0 3 8] fffll, I1I8{C^J:31CU— h*7U-A 
fc*W«tf>xf >^-T-5> (STEP 10) „ [2l8lCt5Vi 
X. (a) Htt«»tt7-— 72 4-©llllIS. (b) 0 
\*¥y?7y7T.m. (c) Btt*«flif 771*'J- 
h* 7 U-A 1 3 ^fH4^-^, h 1 4 ^X V ^ > hf 3 

[0 0 3 9] f bT, ^JlSSt/^x-A^JllgB©®^ 
t^e.^V^ I FS:fiS^-r^) (STEPl 1) . 
[0 0 4 0] ±t5»«l;pi^«^M^{c^£tCc}:tl«. <i 

. v :/<£> f >y ^ 7 >y 7««fcl6 Ufc*att»§l * 

x^i*e<){c[R»@^x#^>cox. ^f^^iswt 

K ± -a T W BB 4: * , tt#tt r — 7© iHB»* K y ^ 7 
^7B#(C*5tt-5#29fls:^->'7©i75^^-^^-yf>7$: 
W±X€4. Sfc, ©»W^xe>yi7 7^7<£rfT-5© 
X, «6^©§§^±lf tf > IZ «t ^> tf >y ^ 7 y 7XHS t & 
otUfc, ^#±tftf>«MgBX©^^5 L ^7's©7 
^-v"bE*ihX^«>. 

[0 0 4 1] tt*©a«T?fa. Mff'^ODfS^S 
0(imKTl:&5t, ¥^ff5 1 ^7©tf>y^7^7B#{C 
^7->i7* ? ^^UXV^75S (lOOpcs/lOOpc 
s) . C©5ge^©^SS©^S|=&jiffl-r^,^4:tcJ;0, # 
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»££H£*,<!:*tBTS4 (0/10 Opes) £T'\Z 

[0042] -hteiB i <D^mcommx'it. y-i* 
(b) , (c) fc^-r=k-5ic^#ttx-y2 4&mmb 

1 5 IcHS^Slf — . 01 1 (a) , (b) , (c) 
K^f.tSKttSftt-x— 72 4£§iJ8IUjfcg, m*<D¥ 

1 2 (a) , (b) . (c) (c*TJ;'5{ctt«'l4x-7 

2 4£fiJg8Ufc&. 14©fffl:f-^l$|f 7 i;7 7 

-T^AlgJftf >^-. mi 3 (a) , (b) , (c) \Z 
*-r=fcptCJfS*ttx— 72 4**HBUfc«. <H*ro¥ag 
ftfyyUt^JTy^T. lBl7-;H9a, 1 
9 b£fflV>TTAB-x~- 7l 8 K V? > h-fS-f 

v ~?<d \±y $T v -ymmtf&m t ft z mo^mttm. mm 
m.iz*>mm-? : gz><Di l zz)%iT&2> < , 20 

[0 0 4 3] ±fE!te#ttx-7 p 2 4lC«. tijffilw 

y©^-7-H 2 4-1 tSffi^JI 24-2 t&ft 

1 4 fc^-r «t 5 iz. •&M\t^--f$:mmTzmz> ^~ 

24-1 (D&ttmmzn, ^mm 24-2 

T, ¥«^^^7l $:tf^^7-vy-r^^{Cfi. 015 

tc*-r«fco»c. ®f3i/7M0i:Tf'v^i5fSfl 

2 4-2tCtt3i£ft;tl*^cD££K#U, $5fi2 4- 

2$?|§^^Te 7 ^77m. «5itJI 2 4 - 2 05 30 

&*Jf 2 4-2£JgBfrLT^e>fc!-;/£7-.y7UT 
ifeS^te. ^'Jft3gife|-C*i«Ji2 4- 2 i&^D*r 
LftD. *§3iJ£ffl^T4>ft< tfcf77'l ^roM^^tt 
1124-2 £|&£LTri-"=>hr y i'Ty 7LT ! fe&^. 

[0 044] 116(1 CO^HJ W ^2roHMCO^IC 
&£&»t£x-7<^JMiM??. &*tt:r-7roi«ti£ 

mvm&jj&Rtf^mftm&oimmgimiz^TWiw? 10 

tt^-72 4 0iJgftfi«C^i;T^#2 6 - 1-2 6 - 
7$«)t)M5Wgi3 1^HJTH5. 01 6K* 

^th4 tm-ffifcwztemcn^&ttLT^tnmfflti 

[0 0 4 5] *l2 0Hlff)IiTli, tt»tt5 i -72 
4 0fi]$ffi£gi|gfIJft2 (0y*.tfLa~L f) . 

mrtV- h 2 2<*){4g. a^a-A#>/2 7- 
1, 2 7 - 2<Z)K5l;ft©£ft3?Kj£CTI$f3rf -£>©#X 50 
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U72- l~2-7ra1W^Kj^^L. C©^*0$S^{c 
«t;T^^#2 6 - 1-2 6 - 7 £«r>mx.3=fcotCL 

[0 0 4 6] ft*. ±fgfiJMm2 1 {&tztemW7U- 
h22) fflfiILa~Lf®»lAltt±0. 5- 

1 0mm. cfcD$?£U<«±0. 5 ~ 5 mmCD»SIS(*|. 
fiS/j7U-h2 2<DS52A 2 te!te*14x-7 2 
A^0~10mm, J: 9£P^ L < 0 --- 5 mmCOtEISl*) 

[0 0 4 7] croj;-5ftmj3K(cj:tX«, i 9 ^WS-fbT 
Stltf-y2 4(75f«S:-r-5KgtC. j&H,^^?- 

[0 0 4 8] 1 (cj:^,^m#2 6 - 1~ 

2 6-7 WfMWi. ^^5=- y 7<2 fcf y Z T y zfliZ hM 

[0049] ii7 7bm.m 2 i n^-n-en, z. <drw<d 

•5. *m3WHjRH©^ffitt, ^ag^^-y^W-y-f X^/h 
£t> (0fl*.tf. 3mmDKT) &St£^— 7<h¥ 

fj.wa&&2>m&m\z!ifffitj: : b<D-c$>5>. 

[0 0 5 0] 01 7 (a) . <b) tt, WMIStWKT 
bit«ffi$r^LT*0. (a) 0tt^«0, (b) 0te 

(a) 0C5 1 5 B — 1 5 B ' fcBfr® El 

*S*tt^-7 p 2 4te7x-A"J >i/3 2{caso#tte.n 

t*o. Bmtsnfc^'ji-A OMM*^».y7 

1) tt±E*S*ttT— '7 P 2 4kHfiO#lt6nxVi<&. ±. 
E"7i-A'J>^3 2tft»ttf-^2 4tt, ^3»#>> 
x-AicDSSOTH'JxaT'ffl^e.nfcfewc&s. 
■C, ±fBtt^tt?-72 4«. ±t2<@itfb^tl>t¥##: 
9x-Al©*H«**SS&ffiT*'tM"X («Atf. 2m 

[0 0 5 1 ] ±ffi*ifi:^x-A1^6|5tttr-^2 
4*SiJSi-r?)|^{C«, 018 (a) . (b) iZTjk-t^^ 
^x-A'J >i/3 2 CliDttfJSnt^Sttfttf' 
-72 4(D^jlg|5tSiJS||ffl-7 i -7 p 3 3 CODfiJ 
B«ffl5 1 -7'3 3 ^rPJHi/n. 2 1 Tffl^. ^iftf 7^1© 

i&mffitw-fftjififaizm^TmffiTz. t> l < 
7i<73©aFgD<h¥fTft^r&itcgi^T«^-r-5. -e-tt, 

[0 0 5 2] )4Htf-^2 4©««}J«lt^. Ox.- 
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-a (^m&^-y^) (Dft-mwzmisfzmizfc, 02 1 

(a) K*-f «fc5t:i, ite^ttx- ^2 4Ki:$>5-g 
J6U:©g£ ( A L) mM$tlT^Z>. J;oT, 
x-A©*H«fc:eJ3tUfc£*©*JliA«tt. El 2 1 

(b) \Z*-?£.ol,Z.. *m#?y7l ©3s®£«ig<t:L 

[0 0 5 3] cntCioT, 

?-X2 4SWWT*©k:&e&;/j£#*fc/h;£ <T* 
5©T, X 1 ©1M X^/Jn S • 

&tf&z®&m^&^-chttmmu%i<zm£-?zz. & 

[0 0 5 4) WOIill ±aSUfcSfSl, SfS2©SHJS 
©#fR£EI«T*B, Ell 9 (a) , (b) K^-f«fc3 

-A©^si»tffi«"r*«»sifltffc6. *s*rttT— x 

©ffl«t#»Snfc!R»X'J7©«J»#2 6- 1-2 6 - 

BSL^. tt*ffi^-^2 4*«H[|-r*. 

[0 0 5.5] -£•©«, *£JH4^-X2 4*6l>i-Ai 
»«2lcC* (!K*B£) Snfc¥f*f7^1©$f 
*a*frV». 02 0 (a) . (b) I'^f £ 5 (C« & 0 D P 
$f©Mf3l/yhl0l:t!ltl, d&tfy^Ty 

x-r*o 

[0 0 5 6] tit, ±EK*>'f7yAti|'*#fy 
XltCttLT, X-f 3tf>x-f >^Ig^»hH e»xs 

[0 0 5 7 ] *JS3ro*K<D»ffifcJ:n«. 
X©-tMX#/h£ < . *3S9R»tC«fcr?T«»-r***«ai 

ttfrtt^-Xfc^tt^XroaiBfcjBjsfcan 

A#£iiBa*fT*.. fioNM&flc? 1 X^iMlk: ty?7 

yXx-#£. 

[0 0 5 8] ft*5, ±E!B 3 ©*Jfi©JgailTf4. £x- 

i, m2<D&ffi<Dmmtmmz03L—/\ > )>tf&m^t£ 

<Tt>AV». £©«£lCte. IIMHSt 1 — X2 4©iM'X 
S*iBfltC7i-A©^1.«»J:0 l b**< («*.«. 2m 

^^B#(CSteStt7 i -X2 4 SMtfUa < Sfc. 
?x-A©^ji^CSSBSnxv>S¥8l#5 1 -.yXl^<=> 
*&»te?--X2 4«:Wj&*La&*<&i#©AS*. 

#ftf77"l^ttf-7*2 4fC2goTSU8t7F&<hft 
5©£l»JtT£'5. 



20. 

[0 0 5 9]H2 2tt, £©5Sf§©3S4©5fcj5fi©»«K 
1. ttJUttx-XcoidlB^ft. ¥8»f77"fl3t7i77 

[0 0 6 0] *m 4 ajfcMTO KttTll. ft>A'-27 
KttfrttT 1 -^ 4©«ijMlfl|«|&lR«E (&i^-XA-© 
±ffi«S««»Jh) U «Hi-r**!i#ttT—- "X2 4«* 

»ffi«A»&*SR5l--r-5. .rtUCfcoX, 5^-v>A*-2 
7 toptmttm&f-y X 1 HJE»©BE*S*»^:* < U 

[0 0 6 1] Z.<D&*>1$mtiHZ&tU*. mK<tt£ftfz¥- 

[0 0 6 2] AM, tt*tt^-X©*J**«*:tf-Cfc 
C©±3 fcS^tt? 1 - X© fcf v 9 7 v 

•f&w&mnmmte&m.cDmmi&mzmm-r •& 

[ 0 0 6 3 ] El 2 3 TiSE) 4 1 it^n^tl, xuzELfclg 
1 7!)Mm4G)SIMW^JC*3ViT]affl$n-2)'i7x— A® 

m^><nn^<Dmmm^:m\^x^^>. Ei2 3n^x— a© 

©K»XU7lC»IBUfct»0-C*4. EI2 4tt^x-A 
K«3S©£?lKtt£ite*t£^-X©ii|B:&ftKMLX5 

30 ^ORf XiJ 7C»ll/fcfeOT!b'5. EI2 5«-j7x- 
A«»«B5©*?L»«*Jte3|lttT---X©il(IHI*|ft»C»UT 
9 OWK^X'J TCfl-SH I, ;£*>©-(?&*. 
[0 0 6 4] EJ2 6 75MEJ2 9 tt-tft-^n, 9i-AR 

»«-r*ciik:j:o. ■tn-tn!R»x'j7'S4, 10. 

14, 1 8@mifZi><D-C&Z>. 

[0 0 6 5] El 3 0 75MEI3 5 tt-ttt-tn. ^x-A© 
»»©*JLK«±k:*»c©a?L*#-r*XU— h-2 8£ 
40 igtf, ccDXU-h2 8**ftLTflfrftSft&**«: 
tfx-A 1 SrtSt5t)©T»5. EI 3 0 T'tt#?LK$} 
**tt»ttT— X©iW»*lSlk:»UT 2 OORtHJ 7(C 
#8££ft, H3 lXte5^©X"J7»C#8fl$n, EI3 2 
Xte7 3©XU JlCfrSftatlX^S,, EI3 3T« 

f ^> A"it] (c*f l t ^n-^n 2 ^i-fij s nx 4 -o © x u 

TKfriltSn, EI3 4-Cttl 0©©ifXU 7lC#8l$ 
n. 03 5TIJ1 4©©*XiJ7(C^-il(l$nxl/i-S <> 
[0 0 6 6] El 3 6 75ME14 Ht^tl^tl. 9i-A» 

so «si$©£?l«m±k. s-^^yXtcwisTSjsa* 
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ttayi/- h 3 0 &mf. CCD7U-N3 OS^-iSEU 
-cm^<D^-m^y -y&t&M-t&'bOTSbZ. 136T 

ilU7lC»SSn, 12 3 7Tte5-Q£>lU7tC#Sfl;S 

hi 3 9 T'te&n&ttrfn&m&f— 7<Dmmjifo%.zfco) 
[S] iiffl^T-s*-^ tc*f LT-en-?n 2 nt 4 

«©*XU7{C»@fl^n. 1214 OTttl 0 5)K§XU7 
lC#$t£ft. 14 1T« 1 4fflK»lU7l:^S$nt 
(^•5. 10 

[0 0 6 7] Z<D£vtemi$.T'&-3T : bM*&)lZl l Zm2 
\z^L.tcO x-A©^g|5<i:(SI^T , $)0 . *I#f771 

[0 0 6 8] 114 2 (a), (b) li^tlfn. ±IBS 

^iS#?i-A£K^-r5fc©t?&£. @42 (a) 
^7LK«;Stt^-7©»rSll. 04 2 (b) tt3£»»«- 20 

[0 0 6 9] ^-TLK^ttx-:^ 0 te. ±Btt*fl-7 l 
-72 4&teK> ttttZtlft^mtt^y 7 ft 
«6fcfflti6tlS. ±ta^7LKite«tt^-y4 0 Kfct. ^ 
?L»04 1 ©(Affile, — ^TWB.hffi^'roffitwrBl-e^ 

fcffiT^#Sij4 2 - 1 , 4 2- 2^StltH5. ± 

*F8J4 2-1, 4 2 -2<Dtt£;m*®#<BttSF'H:T-— 7' 30 
•fcOfelKlg^^nri/^. ±IB#?LKsteiftt7 i — ^4 
0«, ¥&ft£x-A<D^fc5g£T*J:3fc:R^Jg!R 

ihfflft4 3^tte,nxir^. £<0^2CtSiM-B&±fflA4 
3 tt, « AfcfttSHSWIi^ttJttt^-^WtJ: 0 fl^Tr 

[0 0 7 0] — 2r, 3£ffSW4 5(C«, -^Offltflfi^ 

«®i$'S:a-r ; 5K^©affl©M?L4 4- 1~4 4-7 

rt^?l£ttTl^&„ ^tl?.<0^7L4 4 - 1 ~4 4 - 7 \t 
^E-n-en, 0J*#®4»;:*itt-£2 35*fc©JS£i2'ff 2 5- 40 
1. 2 5-2©«lfc#2 6 - 1 — 2 6 - 7C*ff6l,TR 

[0 0 7 1 ] LT, 111 4 3 K^rT «t 5 K. ±te#7L« 
&#ttx-74 OJcAWS^SIfls^y 7©K» «E^) 
ffi£52fffl©BS£3£8fgW4 5 JCftSOftttTfflViS. 

[0 0 7 2] ^t. ±IBH4 2&OCI2 4 3(C^Ufc#?L 
Ifiif ttf -74 0 $ffl t^l^O)4tttf-72 4 W 
«*I8IC-3HTH4 4 (a) , (b) , (c) fCJ:0 
WW*. 

[0 0 7 3] S-T. 14 4 (a) 3 fc, 3^f*9R 50 
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#4 5©TIi:Si*OT4 5 ©X^K«ffflcr>jg?L4 4 - 
7L£*rT*H:ej&Jl4 6?&IB«U X»«*T4 5 0Jlffi 

®*ffl©»?L£H«»*4 6<b»h3l Rzfi&nm&m 

#>72 7 - 1 SfflWm^a. — A»5lf*. dftfCfc 
oT. A*a-A#>^2 7-1 £«fc 5H^©«*7 ttt 

#s«4 2 - i t«fcs*«*t-cfflM-fl:anfc4|4i»flc->i 

[0 0 7 4] £fc»#4 5; ^bT¥«ftfy7UX 

*. fi]SllC|SSUT«. 72 4©— 

2 1T«»U *fi»ttx- i ^ p 2 4©_hg|5lCi«£igt!jTr 
*»«l7U-h2 2fc-feyi hU, CKDffiBi^U— h 2 2 
t?tt#ttT— 72 4©±M i ^rffl]^.T*SStt^— 7 2 4$: 
mi^-o. fJSim2 iTJte»14^-72 4©-i^^ia^ 

W©»»T*»»ffl©»H-»C*tJ6-r*tt»tt5r— 72 4 

o-as^WB^nfct*^., ^#fc=koB 2 &fi&<DM 

2SBE<&2 5 - 2K9J9&*.', A'+i-A^>7'2 7-2 
fc«t**#*ttt#JW4 2 - 1 »CJ:«»»**ffl^T#l 

ttfttf-74 0©MK«4 ltt»B*m;snTH& 
<^#> ^7Lft**4 1 fc*fcLfcj&«oT!ft 

7*1 jg?L 

fc«k*!R*a©fiTtt. ¥£jg3iJ4 2 - 1 lc«fc 
IpCt^Ttl,. ioT, U&©<fcH 

[0 0 7 5 ] Sfttf-^2 4C«IWI7l. A**i 
-Atf>72 7-2fc«fc*®5|*fltjhr*t, 04 4 
(b) ICSSnfttttttftS. COtfttTTtt, 

?'v7iit tt?tt42- l tcj:«tt*4i-ea&s*vr 

tLT. £J#8R#4-5 j&*£B5£fe*4 6 £KDfl> 
ti. E4 4 (c) Kjjc-rJcStZ&tttttM 5 JitifiO 
Mtt6*lfc*?LH«i»ttT-— 74 0C*I*fy7l!}? 
(E?Stlt«lBii!tS. -O^ffiTf. &© K >y ^ 7 y 7 

[0 0 7 6] e^i77y7XS«, 04 5 (a) (C^T 
ctpfCUTff^. -Tfttoft. ^TLS^tt^-74 Ofo 

ai/i/HOoWftf^KiDRtU ^81^(6] (± 
*> lctf-y^T->7-r-5o d©|», ^¥#^^-v7lti 
*S*ffll4 2-ltJ:*»»*T?Hj£SnT*0. C©^ 
^Tf©«3 i/y h 1 0 ^m^X^mtl<D^-X:\dv i> T v 
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[0 0 7 7]ft*. fiftfy^lO^X^fS, # 

[0 0 7 8] 04 5 (b) K, ftfiO*t#f y^l(D 

[0 0 7 9] ^CDf£, 0 4 5 (c) iZTfi-fkoiZ, 

' e>&t^x-ACDJ152gB<D 

4 5 *®o^-r. 

[0 0 8 0] ±BXJ#8MM 5tt. W©fWf7 7" 
© e y d7 7 >y 7"I m ~CMk 0 il f 3 1 t *<T # -5 . 

MIitttr-7"4 0H ^fif^ftf 

[0 0 8 1] ±SEa>«fc 3 ^x — AR3»fflJtt, © 

[0082] fc*. ±»LfcK9iTtt. ^nm^mit^ 

-74 0©PSffifcI*!i*ai4 2 - 1 , 4 2-2^S*lfc 

«©*-lC!tt5£8J4 2 - 1 SMlTfcSK CCD«^-tC 

[0 0 8 3] -hiBO^JT'te, ^?LKJte^1±^-y 

4 0 0>&$J*tt# 4 3£f#SW 4 5 <0Jf flj 

4 0<£fiSc^bfe. L**U 04 6 (a) KSf <fc 5 K. 

tt, 04 6 (b) JC^T.k^lC'FA^^yy 1 

IT. ±fS*5«rttT— 7^4 7 ©ttlf^tt, &*$IJ4 2 - 

[0 0 8 4] 3£»»«4 5 t&nni&mtfiT— 

05«fc-5KLT, #?Lf?Sl4»tt:r-:/4 O£0iJ;tfc£2~ 1 

0[Eig«fffijffl-r^c:t{cJ:0. =fc0ax h-o<£^^|gi 
[0 0 8 5 ] SfctC. ±BS»8M*4 5<0J;0JWfctt&* 
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05 2 c, *n?n<DS?t$^tt(D¥-ffimRzswffimz?si 

T. 

[0 0 8 6] 04 7 (a) , (b) KSLfcS^SIW 4 
5alt y ^&£^te«MB#J&>e>/£-5RJ£ 

»?L4 8*«a»ai3fn?Lsnte«i«*#-r 

[0 0 8 7] 04 8 (a) , (b) fc«bfc3£J*fflJ«4 
5bH HHK>t9S7^*A»6*!3. 

io ar *?Lttf-r**?LK»T»j«anfcR»<0¥«4 9 

[0 0 8 8] 04 9 (a) . (b) fC^LTtjSff 4 

[0 0 8 9] dne>04 7 75M04 9 
»4 5a, 4 5b, 4 5ctt, lr>Tn%> 3?B(w*!i 

4 5a, 4 5b, 45c$fflVi5^t:tt, ^TLWte* 
20 ttf-^4 0IC*JW5$j*aW4 5a, 4 5b, 45c 
tOft50#ttffitcSSM4 2 -2A?l«3nt^5^ 

at**. 

[0 0 9 0] cntC^L-. 0 5 0 7JII5 2 fC-ttl-^tl 
^Lfc£J#8S#4 5 d, 4 5e, 4 5 f «, — 
«tff£ij5 2, 5 3, 5 4^«6*StlWS. CCT, & 
*»5 2. 5 3, 5 4fi, J £tl*tlM&&*\m<D1L>&m 
<Z.ttftSL^£?\zm*i3-£tlT^Z>. 05 0 

(a) . (b) K*l,;fc3fc»aBtt4 5 dTH, «gc©jg 
7L4 8*«??ffiL/7Etti®4|E<D^®±t«5»SiJ5 2S<S*$ 
30 nTlr»5. 05 1 (a) . (b) tSl/fc$»«»4 5 

#4 9 iZ&VZ>&&<DJL&m<Z\£tftS.^J:?\z*:<D&. 

m±tz»mms affltHBtstiTto*. 052 
(a) . (b) tc*anfcSj«aMj4 5 fm — «Bf 

[0 0 9 1] Ctl^05 0 (a), (b) 75M0 5 2 
(a) , (b) K-tn-^n^bfcXRfBMf 4 5 d, 4 5 
e, 45flt #-7LKtt*tt^-7'4 0 iZ&tfZ^&ffi 

[0 0 9 2] ±f2£HfgB**4 5 a~4 5 fffl^fMffl 

*fl,«l6tttf-y4 0tH©X»l»4 5 a~ 
4 5 f fcttO#ttfciKJKT3£#««4 5 a~4 5 f fljfr 

5 d <h *t"C ^ -S . 
[0 0 9 3] ±te©«k z> ^MStttt9ttr-y4 0 $r 
50 ffl^fc9x-A»»«a>«jfcl;:J;ntf, *?gfR?li*A« 
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miz£2>%i%j]i:&mm-r sot, ^nmt^m^- 

^ti^x-AS^fc©*!^ iliiftf.^l 5r#7LK 

£f£lk £ te|§40 3 £ £ {- J; D ICfi]*tf d t 

dtltCfctjT. ^mWJ-v? 14>ffltfl£l»itU SJ 

CO 0 9 4] £/,±lf! 1 7!/Sm4CC>||JSCD^S:ffllrMTC 10 

TH-5^*CD^^:< t 1 £05 20 

[0 0 9 5] 

it>iSK05¥«#l£g£8!!iaT£ -5 iife KSJig^fg* 0 
CD{£Tfeffl]friiJT#^.*SStt^-7'©iiJ@fia^. 

mi] z\<D&w<z>fni<D&m<D&m\z&zy'(#>? 
CS2] MMmffiRzt¥v?7v7mffi-?m>*>nz>'y 

^-/\WmW<»ffi)%lZ-O^TWlW?2>tzlt><D*><DT\ 
(a) 0te±®0, (b) Htt (a) H©B 1 -B 1 * 

[03] <? x.-;\<%Lmffltmmt2titz*m»<y*—/\ 

V>&W.lZ-O^Tm.WtZ>1tl£><D>b<DT\ (a) 0te^x 
-A©»g|5O5±ffi0. (b) Elttfimt^tlfe*^^^ 40 
x-AWB2g0iJ£7r:-r¥ffiia, (c) (IJWk^n/t^SI 
# r> x - A »fl!iolHM^J * Tirt ¥®0„ 

[04] ^^>^-tC*3^^,ite^ttx-yCDSljifl^ 

[0 5 ] h nm^miz-D^rmmir ztcttxD 

*>05T\ (a) 0tet0r®0, (b) mi*m<Dffil%M&7ik 
[0 6] y*f#>if—£&»<S>!im#?-y7<Z>\Zyi/7 

y7mffiiz-o^TmwTztz®<Dm. 

[07] y-f^>y-Ci3^-2)^ae^^^<7)fcf.y^7 50 
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v 7w$<Dm<Dffifcm\z-o^Tmm-$ ztcsbGom* 

[0 8] ^^T^Lfe^^-y^l^xatCO 

^xjstwTzittf><Dmmm-e&io, (a) 0^;teai47 : - 
-^oiwris.- (b) mizxvZTvJxm. < C ) 

[09] y'f5H>y-fC*3tt«>y-l'7K>x^ >^Ig© 
[010] Ky*-fcOliTttWi-'*fc*05'bOD-r.' 

(a) mimm&r-zfcDmmjim, (b) HttKy^ 

(O 0tt h U"fgg«6Xa. 
[011] 7'Jy^y^Jl«>y-lc-3lr»T»lWr*fc 

^o^ot. (a) 0«5te*t4^— zfommjim. 

(b) HtttTy ^T-y^ia. (c) @tt7'J <>7"f y 

[012] 7-c;uAf^»^>y-to^Ti$iB^-r-5fc«& 

05fc05T. (a) Htttt*ttT— y©»«xa, (b) 
Ifik'77 77 7'm ,(c) 0H7 7>Mi. 

[013] -f >^-- U-K^>^-»CO^TSttBj-r-5fc 
*6CDfc©T. (a) 0«i(i«Ptt^-^<7>iiJgflxa, 

(b) 1HK7?777"IH. (c) 0teV^>hr 

a. 

[014] &m&T-7<Dm<DMiz-z>^-cmm-t2>izisb 

[015] tt*tt^-^£DftjlO0iJtcc>^TIffiBJ!-r^>fc«6 
05&05T*. *»#f»^OKy?77^I8t»tB. 
[016] CO»9BO»2C3*JS©»»»CtJ^iTBiWr 

[017] co36M©JB3«*«S©»J8k:^^»xKWr 

43 0. (a) (b) 0tt (a) 005 1 5B 

- 1 5 B' «fc»t>fc*rnBBI. 

[018] ci©asMo»3oifijiso»i8k:^^Tittwr 

£>fc#O5fc05TN A^SJftSHtT 8 — :/£fi] 

@(IL4&sbfctt®i&^UT*3 0. (a) 0«#4tS0. 

(b) 0tt (a) 005 1 6 B- 1 6 B' »lc»ofc:WrK 
0. 

[019] :©K«OH3 <Z5*K505J£&{COl,>Tt»911- 

(a) WZ&mm. (b) 0tt (a) 005 1 
7B-17B' «fc»t>&WfHB. 

[020] z\<D%w<Dfg3 (D^mommjz^^tmBM-r 

Z>fZlb<D<b<D~C. tr>v^T^yxa*^LT43D, 
(a) Httft£B. (b) ENi (a) 0051 8 B- 1 8 
B' iici&ofcili. 

[02 1] tt*ttT— ^<3D*JgS*i^^#:r7x-A©^ 

»teiil3iLfct*o*j«ftflEk:-3^Tttwr*fcii)Ot> 

C0X\ (a) Htttt»ttr— ^Oi9HijW*«M#:?-»,yoD 
^jafflC«L&l*©iB;*:IWflgB, (b) 0te (a) 005 
&*l$frffi0. 
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[02 2] ^.<D%m<D^A<D^m<Dwm\z-D^xm.mt 

[0 2 3] SBl75SjB4 0^*©»»KfenTaffl$*i 
*f x-A©»fflOflSOfl|jsjE«S«-f feo-p, (a) b 
te±®0> (b) 0tt (a) 0©B2-B2' llicfto 

[0 2 4 ] g§ 1 755IB4 ©SSS*©»88K*nxi[ffl Stx 
(a) Btt±BB, (b) 0« (a) BOB 3 -B 3-' 

tte&ofcffBH. 

[02 5] *lttM*4©H*©»ttC;ftlriT»B$n 
*f x— AK*S5©8ij©fl|jsE0!H63S-r *>©X (a) 0 
*i±®0, (b) 0tt (a) 10B4-B4' mzfe-D 

[02 6] *17IrSJB4©*!i©»«8C*SV»Tj8ffl*4a 
*9x— y\!R#a|O3Efc;»JO«|j*flitjR'rt>0DT. 
(a) 0te±®0, (b) I«(a) IOB5-B5' 

mzm-^tzmmm. 

[02 7] »175a»4fl>j«||0»«K*lr>Ta«*tl 

sfi-^itaoioirtfliijRtto-P, (a) m 

tt±ffiH, (b) 0tt (a) 0©B6-B6' ttfciBo 
fcWfB0. 
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